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In presenting for publication the results of a third successive

year's observations on the biology of this insect made in the

latitude of Urbana, Illinois and supplementing those made in

Georgia in 1906 (Girault and Rosenfeld, 1907) and in Ohio in

1907 (Girault, 1908), it becomes necessary to state that little

or no progress has been made in regard to the continuity of

observation and experiment, so that they should still be classed

as desultory. The observations were made in the open or

east insectary of this office at Urbana under as normal conditions

as possible, but during odd hours and without previous fore-

thought or planning and subject to much neglect at a critical

time toward the last.

They are presented, therefore, mainly to add to the sum of

biological data on this insect, which in the end may lead to the

discovery of important laws. At present, however, they form
but a small beginning and cover but one or two biological fac-

tors ; as they supplement to a large degree the observations made
in Ohio (Girault, 1908), they are presented in the same general

manner.
Those who gather data of this kind cannot help being

impressed by our poverty in this respect and by the urgent

necessity of accuracy in observation, to the minute as regards

time and to the fraction of a degree as regards temperature,

though it is true that such errors as occur should be chance
errors, hence negligible. And most decidedly other factors

should be taken into consideration, for in matters of this kind,

* This may seem a trivial matter but consistency demands that the specific

name of this insect be written as it was originally by Say; I see no necessity for
change or reason therefor and certainly stability in nomenclature is not aided by
making one. See articles 15 and 19, The International Code of Zoological Nom-
enclature as Applied to Medicine (Stiles, 1905). If a change was necessary the
form \-lineata would seem preferable to the other, being less radical. A. A. G.
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we cannot foresee of what great importance the most trivial

observations may become in the future and there is, doubtless,

more than one cause for variability in periods of development.

SUMMARY.

The following paper merely contains additional biological

data along the same lines as those presented previously, obtained

during the season of 190S, together with an account of the

breeding of adults in confinement which resulted in reproduc-

tion by the second generation of adults under adverse condi-

tions. This reproduction by the second generation of adults

apparently, was further hindered by actual starvation and was
scanty, but the behavior of the beetles would lead to the belief

that they were both willing and eager to reproduce. The fact

is clearly shown that reproduction occurred with a pair of normal

adults of the second generation, a result contrary to what we
understand to be the meaning brought out by Tower (19()()),

discussed previously (Girault, 1908). We do not, however,

make any claims, but the evidence is sufificient to establish the

fact that exceptionally the adults of the second generation in

normal beetles do develop the germ-cells before a period of

hibernation.

TIIK KC.G.

1. Length of Stadium*

The duration of embryonic development was determined

for about nine hundred cases during the breeding season and

the results are tabulated in Table I. The separate lots were

confined as previously, in darkness. In every case recorded

the time is actual, unless noted to the contrary. By comparing

these records with those given by Girault (1908, Table I,

p. 156), differences are noticeable in regard to the duration of

the stage at the same approximate dates for the two latitudes;

witness Lot I of the two tables. Weshould expect to find here

a corresponding difference in the temperatures.

* This term is used in preference to instar whieli was originally proposed to

designate the insect itself at any stage or perioil of development, as the egg instar,

third larval instar and so on, just as we say the larva, caterpillar, pupa or imago.
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TABLE I.

Duration of the Egg Stadium, Urbana, III., Season 1908.



74 Annals Entomological Society of America [Vol. IV,

hence limited or continuous and with sufficient data could be

plotted in the same way as other continuous variations. It is

of the same nature, apparently, as individual variations in the

duration of postembryonic stadia, a matter of common obser-

vation and which are not controlled b}^ temperature within

certain time limits, nor by food.

As found previously, the daily average effective temperature

increases as the period of embryonic development decreases and
conversely. But for equal periods of development as shown in

foregoing, equal amounts of temperature were not necessary,

as witness lots 1 and 2, 7 and 12 and lots 13 and 21; also lots

9, 11 and 19. For a degree of temperature (effective) there

appears to be a variable amount of growth or development,

which as yet remains unpredictable; it is a specific, or maybe
generic, characteristic.

2. Number of Eggs Deposited.

The data obtained on this point but serve to confirm what
is stated by Girault (1908, p. 157 ff.) in a previous paper and
also to increase the maximum number observed to be deposited

by several hundred. The data were derived mainly by keeping

in confinement three pairs of hibernated beetles captured early

in the season while mating in a potato field and one or two pairs

of the succeeding generations. The total number of eggs

deposited, the rate of deposition and other related points for

the pairs of the several generations are brought out in Table II

presented herewith. The records fall short of what actually

would have been the totals for the generations, as toward the

second week in August the adult beetles were much neglected

and finally died of starvation. The effect of this lack of nour-

ishment on the second generation (or parents of the third gener-

ation) was especially noticeable, for although mating occurred

freely throughout the different lots, oviposition occurred but

once and most of the beetles disappeared into the soil for hiber-

nation nearly as soon as their food was discontinued. The
results indicate, however, that the first generation of adults are

capable of as large an amount of reproduction as are the hibernated

beetles and that the second generation of adults (or parents of

the third generation) were willing or able to reproduce.

The three pairs of the hibernated beetles were obtained

from a potato field in Urbana captured while mating at 11
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TABLE II. Number of Eg(;s Deposited in Confinement by Pairs of Different Generations, 1908.
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A. M., May 2.3 (pairs No. 1 and 2) and at 7:30 P. M., May
27, 1908 (pair No. 3) and confined with food immediately

after capture. The single pair of the first generation resulted

from a mass of 60 eggs deposited by hibernated beetles and
taken from the field on May 23, 1908 and the single repro-

ducing pair of the second generation are direct descendants

of the pair of the first generation.

In the case of an extra cage containing a large number of

adults collected in the field during the latter part of July, a

female was observed to deposit a mass of 103 eggs, the largest

single mass of eggs yet recorded. In another case, the rate of

•oviposition was timed; a female deposited in succession in a

single mass in the usual manner 64 eggs in a period of time

occupying 3200 seconds or 53 1-3 minutes. The rate of deposi-

tion was regular, each single, deposit requiring 50 seconds —40

seconds to pass the egg and to fasten it and about 10 seconds to

obtain position for the next deposit.

Attention is called to the rapid depo.sition of the single

pair of the first generation, having a daily rate of deposition

of 52 eggs and on a single day (July 8) depositing as many
as 153 eggs in three separate batches, averaging 51 eggs each.

THE LARV.\.

1. Duration of Larval Stadia.

We were able to make more observations concerning this

phase of the beetle's life during 1908 than at previous times.

The records for the first fifteen lots in the annexed table (Table

III) comprise single larvae of the same age and parentage, that

is, they are all from the same batch of eggs, hatching at the

same average time but confined separately each individual

ecdysis being recorded.

Lot No. 16, comprising 45 larvae, was from the same mass of

60 eggs as the larvae of lots No. 1-15, but upon hatching were
confined together on their food. With them, the first ecdysis

became general at 4 p. m.. May 29; the second ecdysis began
at 7 p. M., May 31, but was not general until 2:30 p. m.,

June 1, and was completed at 6 p. m., June 1, occupying
a period of 23 hours. On June 3, the larvae were large,

plump and healthy, eating voraciously, but only 30 in number,
15 having died. The third ecdysis began at 5 P. M., June 4,
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and was general at 8 A. M., June 5, concluding at 2 p. M.,

June 5, occupying a period, of 21 hours. But 18 larvae suc-

cessfully survived the ecdysis. Entering the soil for pupation
began on June 7, at 4:30 a. m. and all larvae had entered

by June 8, 7 p. m. Table III summarizes.

2. Number of Ecdyses.

There can be no doubt but that the normal number of

larval ecdyses, excluding pupation, is three and as additional

evidence we have observed this number in two hundred and
the fifty cases during the season without a single exception for

whole number. The question may be considered as settled.

3. Duration of the Larval Stage.

There being no data concerning this point other than what
are already included in Table III, it is tmnecessary to repeat

them here, but reference should be made to the column of

sums of that table.

THE PUPA.

1. Duration of Pupal Stage.

Table IV summarizes sufficiently well all of our data for

1908 concerning this phase of the beetle's life cycle.

TABLE IV.

Duration of Pupal Stage, Actual Time in vSoil, Season 1908.
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THE ADULT.

1. Length of Life in Confinement.

a. In Pairs Normally Reproducing.

The data obtained on this point are scanty and much
vitiated by the fact that the lots were neglected too soon to

obtain normal results, but they supplement to some extent the

data obtained in 1907 tending to support the theory that the

average duration of life of normally reproducing adults is two
months or more. The average here is 1.8+ months, the data

however being insufficient.

TABLE V.

Length of Adult Life in Confinement, Normally Reproducing.

Lot No.
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3. Mating.

The observations on this habit are also Hmited, but those

matings actually observed are summarized in Table VII.

In a single case, the time actually involved from beginning to

end of the act was obtained, being three and one-half hours

(10:30 A. M. to 2 P. M., June 18, Pair No. 3, hibernated adults.)

TABLE VII.

Frequency of Mating in Reproducing Pairs.

Different Generations, 1908.

Generation
No.


